THIS ARTICLE COMPARES CHANGES IN TOTAL LIFE EXPECTANCY with changes in disability-free life expectancy between 1970 and 1980 in the United States. Mortality has declined remarkably over this ten-year period, but the direction of recent changes in disability rates and thus disahility-free life expectancy is less clear. Our analysis allows us to quantify, in measures related to life expectancy, answers to the question, "Are Americans living longer healthy lives as well as-longer lives?" Answering this question is important in determining future needs for health care and policies directed at providing and paying for health care.
Relationship between mortality and health
The direction of recent changes in disability expected a priori varies with the emphasis placed on possible causes of the mortality decline. James Fries (1980) theorizes that we should observe improvements in health, emphasizing decrease in the incidence of disease as the important cause of mortality decline. He conjectures that people are living longer healthy lives. Morton Kramer (1980) and Emest Gruenberg (1977) share the opposite, more pessimistic outlook. They conjecture that the incidence of ill health and disability has increased because in their view the recent mortality decline is the result of prolonging the lives of people who have relatively debilitating diseases. Kenneth Manton (1982) takes a moderate position; he contends that the
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recent mortality decline may have resulted in more unhealthy people but with less severe afflictions. His position rests on the belief that both of the factors mentioned above had some role in causing the mortality decline.
Empirical evidence on changing health
While there has been much empirical research on recent health trends among the US population, no clear agreement exists on the nature of the trends. Some studies report that health has been deteriorating. For instance, Alaine Colvez and Madeleine Blanchet (1981) find disability increasing at all ages between 1966 and 1976. This finding was repeated in an analysis of change between 1970 and 1980 by Dorothy Rice and Mitchell LaPlante (1986,1988) . Lois Verbrugge (1984) finds worsening health among persons 45 years of age and over from 1957 through 1980 . Paul Newacheck et al. (1984 report an increase since 1960 in the proportion of children with limitation of regular activity.
An increase over time in reported disability in the working ages and for those near retirement age has been shown by a number of researchers (Feldman, 1983; Chirikos, 1986; Crimmins and Pramaggiore, 1988; Yeas, 1987a Yeas, , 1987b . With respect to these age groups, however, discussion has centered on how much of the increase is due to worsening health and how much results from the provision of and changes over time in the generosity of disability benefits.
Not all analysts conclude that health has been worsening among the working-age population. For instance, Martin Bailey (1987) concludes that ability to work has improved. Nor are researchers unanimous in their conclusions about changes in health status over time among the older population. Both Verbrugge (1984) and Colvez and Blanchet (1981) find deteriorating health among older Americans. Eileen Crimmins (1987) reports a worsening of health among the "young old" (65-74 years) between 1970 and 1980 but not among those over 75. Both Manton (1982) and James Poterba and Lawrence Summers (1987) conclude that there is no evidence of increased disability or morbidity for this age group. Edward Schneider and Jack Guralnik (1987) summarize their review of a large number of empirical studies on the older population (including some already described here) by stating: "Examination of selected measures of morbidity in the elderly in a variety of surveys do[es] not show any distinct trends toward either increasing or decreasing disability" (p. 11).
Problems of interpretation characterize many of these empirical studies. First, while most use data from the US National Health Interview Survey, the comparability of survey results over time is dubious. Question sequencing and wording changes that were implemented at various dates make analysis of change across many dates somewhat problematic. Second, much of the empirical work has used published data in which the entire lifespan is divided into four intervals, affording little age detail and yielding results that are affected by changing age distributions within the four broad age groups. In addition, the effects of changing rates of institutionalization and changing rates of mortality generally are not linked to the analysis of morbidity trends. If changes in rates of institutionalization alter the composition of the noninstitutionalized population over time, these changes could affect the health status ofthe surviving noninstitutionalized population available for interview. Finally, no easily comparable measures of change in mortality and morbidity are available in these studies because they tend to concentrate on morbidity.
This study avoids the limitations described above by virtue of several features. The institutionalized population is included in our analysis; we use data on disability that allow the best possible comparability over time; microlevel data on health enable us to work with five-year age groups; and the technique we employ readily permits comparison of changes in both mortality and morbidity.
Data and methods

Measures relating mortality and morbidity
The idea of combining indicators of both mortality and health, or disability, into measures based on the life table is not new. Daniel Sullivan (1966 Sullivan ( , 1971a Sullivan ( , 1971b ) was a principal early proponent of such measures as useful means of comparing change in mortality and morbidity. He has thoroughly outlined the rationale and methods for using these measures with survey data available for the US population and has noted the problems and drawbacks of such techniques. These measures have not been widely used to describe change in mortality and morbidity, although interest in the health and survival of an increasingly older population has resulted in a number of recent articles describing disability-free or active life expectancy for Canada (Wilkins and Adams, 1983) and France (Colvez and Robine, 1986) , and a longitudinal sample of noninstitutionalized older persons residing in Massachusetts (Katz et al., 1985) . Work along similar lines for the United States uses data from the mid-1960s (Sullivan, 1971a; US Dept. of HEW, 1969) and the mid-1970s (Colvez and Blanchet, 1983) .
Disability can be measured in a variety of ways, even when using one data set. Two such definitions are employed in this article in order to better capture the type of disability that is changing over time. First, a relatively comprehensive definition of disability is introduced and the data necessary to employ this definition are discussed. Then the second, narrower definition is introduced and its implications for interpretation of trends are described.
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Disability as measured in this article includes both short-term and longterm disability. There are three components of the disabled population: (1) those institutionalized for the care of a chronic mental or physical condition; (2) those sufFering long-term limitation in their ability to carry out nonnal activities because ofa chronic condition of impaired health; (3) those suffering short-term restriction of their nonnal activities (but no long-term disability) because of their health. Calculating the measures of disability-free life expectancy requires measures of mortality, institutionalization, and morbidity by age and sex.
Mortality data
The mortality data were obtained from the decemiial life tables of the United States (US Dept. of HEW, 1975a; US Dept. of HHS, 1985a) . Life tables designated as 1970 were based on data for 1969 , 1970 , and 1971 life tables were based on data for 1979, 1980, and 1981 . The calculations employ the published /^ and L^ columns of the complete life tables.'
Iiistitutioiialization data
Published census data on the population in institutions and group quarters were used to calculate the percent of the population institutionalized because of a mental or physical disability (US Bureau of the Census, 1973a Census, , 1973b Census, , 1984a Census, , 1984b . This share consists of the population in mental hospitals, residential treatment centers, tuberculosis hospitals, homes for the aged, chronic care hospitals, psychiatric hospitals, and homes and schools for the mentally or physically handicapped.-^ The census data provide a point estimate of the average number of persons institutionalized for a mental or physical handicap on a given day. Of course, over the year some institutionalized residents die or are discharged while others enter in their place, but the assumption is that the percent institutionalized for an age group at the census date is representative of any day of the year.
The percent of the US population institutionalized for a mental or physical disability in 1970 and 1980 is shown by age and sex in Table 1 . In age groups below 65 less than one percent of the population was institutionalized. Above age 65 the proportion institutionalized rose sharply, so that for those aged 85 and over in 1980 one out of four women was institutionalized for a physical or mental disability.
Between 1970 and 1980, the proportion institutionalized increased among those 85 and over. In all other age and sex groups (with the exception of women 80 to 84) the proportion institutionalized declined over the decade. Although these declines were small, a tendency toward less institutionalization in recent years below very old age is quite clear.' 
Health data
Data on disability for the noninstitutionalized population are obtained from the ongoing National Health Interview Survey (NHIS). The purpose of this survey, carried out by the National Center for Health Statistics, is to monitor the nation's health and use of medical care. As in the case of the basic mortality data, health data designated as relating to 1970 are based on data for 1969, 1970, and 1971 . Those designated as relating to 1980 are based on data from surveys conducted in 1979 . Data for 1970 are from records on 382,535 individuals; the 1980 sample size was 320,639. (See Appendix B for description of procedures employed to assure data comparability across years and more information on the NHIS.)
Limitation of activity is the measure of long-term morbidity available from this survey during the period of interest. By this measure, morbidity or disability is a limitation in or an inability to perform one's usual activity (or the activity normal for one's age group) because of ill health. In addition, the disability must have lasted three months or be due to a set of specified chronic conditions. The series of questions addressing limitation of activity because of health status elicits information on whether respondents are unable to perform a major activity; are limited in the amount or kind of major activity but still able to perform it to some extent; or are limited only in secondary or nonmajor activities. Persons in each of these categories are assumed to represent the percentage of the age group limited in activity on any given day during the year. Thus, it is possible for individuals to recover from activity limitation, but we assume that an equal number of people will fall into this category so that the average for the group remains constant over the year.
The percentage of each age-sex group falling into specific categories of limitation is shown in Table 1 . As expected, among the noninstitutionalized population the share of those persons unable to perform their major activity increases with age. Among males, such persons represent less than one percent of the total in each age group up to age 20; for females this is true up to age 40. At age 85 and over the share is approximately 40 percent for men and 30 percent for women. The percent unable to perform their major activity is higher in 1980 than 1970 for men in each age group above 25 and for women from ages 25 to 75. The increases are statistically significant for men from 25 through 70 but not for females.* Less severe limitation in major activity is also shown in Table 1 . Activity limitation of this type also increases with age. For females in virtually every age group the percent limited in, but still able to perform their major activity is higher in 1980 than 1970. For men, the pattern is generally for increases in activity limitation below age 40 and decreases above that age.
The last two colunms in Table 1 indicate the percent of the population limited in "secondary activities." This group is able to work, go to school. or keep house but is restricted in other activities that could include churchgoing, recreation, and so on. Again, we generally find an increase in proportions with age, but the age differences are not as large as in the other two categories of disability. Among women, limitation in secondary activities increased across the age range over the ten-year period. Among men, increases were observed for most age groups as well. The exceptions are men aged 15-30 and over 80. Because ofa definitional change, pre-school-aged children are assumed to have only a major activity in 1980, so there are no data on limitation in secondary activity in that year.
The sum of the percentages unable to perform major activity, limited in major activity, and limited in secondary activity is the proportion suffering long-term disability among the noninstitutionaiized population in each age group (not shown in Table 1 ). As the discussion above indicates, for almost all age-sex groups the total with long-term disability has increased over the decade. Tests of significance (not shown for the sum of percentages) indicate that this increase is significant for most age groups less than 75 years of age. Tbe only younger age groups for whicb the increase is not significant are males 0-4, 15-19, 25-29, and 45-49 , and females 20-29 years.
Sbort-term disability is indicated by the annual number of days of restricted activity suffered by tbe population not baving a long-term disability. Respondents reply to a question on health interfering witb tbeir normal activity over the two-week period preceding tbe survey by indicating tbe number of days tbey bad to restrict activity because of ill bealtb. Tbe number includes but is not limited to "bed days." Tbe figures in Table 2 indicate tbe proportion of a year tbat would be spent in restricted activity by tbe population tbat is not suffering from long-term disability. ' Tbe proportion of tbe year spent in sbort-term disability does not vary mucb by age among persons not suffering long-term disability. Most agesex groups spend 3-5 percent of eacb year witb some activity restriction because of ill bealtb. In most age-sex groups tbe proportion of time spent witb sbort-term disability increased between 1970 and 1980; bowever, tbese increases were generally quite small and, witb tbe exception of women in tbeir 20s, statistically insignificant.
Calculation of years expected in various states of health
To determine tbe years of disability-free life and life in various states of disability, we used tbe following procedures.
(1) Tbe ^Lx value from tbe decennial life tables for eacb age group was multiplied by tbe percent institutionalized in each age group from Table 1 . Tbis provides tbe person-years of life lived witbin an institution in eacb group. Tbe difference between tbese figures and tbe total years lived in tbe age group is tbe person-years lived outside an institution. (2) The person-years lived outside an institution were multiplied by the appropriate rates from Table 1 to divide them into years without a longterm disability, with only limitation in secondary activities, with some limitation in major activity, and those in which a major activity could not be performed.
(3) The person-years without a long-term disability or institutionalization were multiplied by the proportions in Table 2 to estimate the years with short-term disability and the residual years with no disability.
(4) Each of these columns corresponding to •ihx on the life table was used to compute the relevant T^ and e^ columns of the life tables in various states of health. As with other period life tables, the values calculated here are hypothetical representations of what would happen to a birth cohort of fixed size that experienced the age-specific rates of mortality, institutional-
ization, and disability observed in 1970 and 1980. In addition, the reader should note that calculations are not based on longitudinal data that would permit the calculation of increment/decrement life tables. As an example, Table 3 shows some ofthe expectation-of-life measures resulting from this exercise for females in 1980. At birth US females in 1980 had a life expectancy of 77.6 years. Life expectancy outside an institution was 76.2 years. Expected years outside an institution during which the major activity, appropriate to each age, could be performed were 74.2, expected years without long-term disability were 62.8, and expected years with no disability were 60.4. These figures determine expected years in an institution (77.6 -76.2 = 1.4 years); years outside an institution but during which persons are unable to perform major activities appropriate for their age (76.2 -74.2 = 2 years); years during which persons' activities were somewhat impeded by ill health although the major activity could still be perfonned (74.2 -62.8 = 11.4 years); and years with only short-term disability (62.8 -60.4 = 2.4 years). Over the decade 1970-80, life expectancy at birth increased in the United States by about three years for both males and females (Table 4 ).* Most of this increase was in years with a disability. For males the increase in disabilityfree life expectancy was 0.7 year, while for females disability-free life expectancy did not change. For males half (1.5 years) of the three-year gain in life expectancy was in years in which they were unable to perform their major activity. For females most ofthe increase in life expectancy (2.3 years) was in the state of having some limitation in activity (either major or secondary) but still being able to perform the major activity. There was no increase over the decade in the expected years of institutionalization for males but an increase of 0.3 year for females. For both males and females short-term disability increased very little (0.2 year for men and 0.1 year for women).
At age 65, the increases in life expectancy also were concentrated in the disabled states. Disability-free life expectancy increased little, 0.2 year for men and women, while life expectancy increased by 1.2 and 1.6 years respectively. The increases in life expectancy were mainly in the categories of long-term disability, with both men and women experiencing about a one-year increase in long-term disability. There was no change in expected years of short-term disability for those at age 65. The increase in expected years of institutionalization was one-third of a year for women at this age.
For men 85 years old, there is no increase over the ten years in disabilityfree life expectancy; for women in this age group the increase is three-tenths of a year. At age 85, the increase in expected years of institutionalization (0.6 year) is the largest component of the total increase in life expectancy for women. For men the increase in expected years of institutionalization is 0.2 year.
An alternate definition of disability Sullivan estimated life expectancy free of disability for the United States in 1965, limiting his definition to what he called "bed disability " (1971a) . Using this definition, disability over the lifespan includes days of institutionalization, hospitalization, and bed days at home. This definition could be seen as limiting disability to severe disability, but it can be either short-term or long-term in duration. We must recognize, however, that while the institutionalized population is included among the "bed disabled," many residents of institutions are not confined to bed. For this reason "bed-disabled" would more accu- Table 4 because of the inclusion of the limitation-ofactivity measure. Comparability over time in this measure was affected by major changes in survey format introduced in 1967. Bed disability, however, remains fairly comparable over the period 1965 to 1980.L ooking only at bed disability, most of the increase in life expectancy at birth between 1970 and 1980 is in nondisabled or healthy years (Table  5) . Between 1970 and 1980, bed disability increased by only 0.2 year for men and 0.5 year for women. For men, the increase observed in bed disability is due totally to increased noninstitutionalized bed disability; for women, it is due to almost equal increases in institutionalized and noninstitutionalized bed disability. At age 65, as well, the majority of the increase in life expectancy is in disability-free years. Between 1970 and 1980, both men and women gained at least a year in expected life free of bed disability. Years of expected bed disability were virtually unchanged for men at age 65; for women they increased mainly because of the increase in expected years of institutionalization.
For women bed disability increased regularly from 1965 through 1980. For men there is almost no change in either bed disability or life expectancy between 1965 and 1970.
For age 85 data are not available for 1965. Between 1970 and 1980 the increase in bed disability and/or institutionalization accounts for a major portion of the increase in life expectancy at this age for both sexes. For men, the increase in bed disability is 0.2 year and for women it is 0.6. This increase is due entirely to higher rates of institutionalization at this age.
Health expectancy among men and women
Caution must be used in comparing men and women on measures of health expectancy. Health is measured relative to an individual's ability to perform his or her "usual activity." After school age, this means that most men are reporting relative to their ability to work, while a large proportion of women are reporting relative to their ability to keep house. Obviously the same health condition can result in different measures of health limitation when compared to different basic activities. This is undoubtedly the basis for some of the differences observed in the underlying rates of long-term disability and in figures for life expectancy in the various states of long-term disability.® For instance, through much ofthe lifespan a greater proportion of men report themselves unable to perform their usual activity, whereas a greater proportion of women report themselves limited but still able to perform their major activity. Because of this disparity, our comparisons of men and women avoid subdividing years of disability relative to major and secondary activities and group the components of activity limitation shown in Table 4 to compute long-term disability at all levels.
The differences between male and female life expectancy, disabilityfree life expectancy, expected years with short-and long-term disability, years institutionalized, and years of noninstitutionalized bed disability are shown in Table 6 . Years free of disability, years with short-and long-term disability, and years institutionalized are defined as in Table 4 . The malefemale differences in these numbers sum to the difference in life expectancy (e.g., 7.5 is the sum of 4.9, 0.6, 1.1, and 0.8 with some rounding error). The last line of Table 6 -years of noninstitutionalized bed disability-and years institutionalized sum to the male-female difference in years of bed disability shown in Table 5 . All numbers are positive, meaning that expected years for females in each state of health exceed those for males. Females live longer and their longer life is composed of more years free of disability, more years with both short-and long-term disability, and more years in institutions.
At birth and at age 65, much of the difference between male and female life expectancy is due to differences in expected years free of disability. At birth in 1980 females are expected to live 7.5 years longer than males; almost five of these are years free of disability. The 2.5 additional years of life expectancy are divided among short-term disability (0.6 year), long-term disability (1.1 years), and institutionalization (0.8 year). At age 65, females should expect to live four years longer than males of the same age; just over two of these years would be free of disability. By age 85 most of the sex difference in life expectancy is accounted for by time spent in an institution. Females live more than one year longer but spend most of it institutionalized.
Heedth expectancy among whites and blacks
It is also possible to compare health expectancy between the two main racial groups in the United States.' Because it is possible for "usual activity" to differ somewhat by race as well as by sex, some caution in comparing whites and blacks is necessary; nevertheless, the racial differences in patterns of usual activity are not as great as the gender differences. Life expectancy in various states of health for whites and blacks is shown in Table 7 for males  and Table 8 for females. These tables show total life expectancy, life expectancy free of all disability, free of bed disability, and the years expected in various states of disability for both 1970 and 1980. In 1980, life expectancy at birth among black males was 6.7 years lower than among white males. For females, life expectancy among blacks is 5.3 years lower than among whites.
Using 1980 rates, white Americans can expect an additional seven years of life free of all disability. Years free of bed disability differ between the racial groups by about seven years for men and six years for women. The greater difference between the races in disability-free life expectancy than in total life expectancy is due to the greater number of expected years spent by blacks in long-term disability and noninstitutionaiized bed disability. By age 65, the differences between white and black life expectancy have narrowed to one year for males and 1.5 years for females. At this age, life expectancy free of all disability is about two years less for blacks than for whites. Expected life free of bed disability differs by about one year at age 65.
By age 85, the well-known crossover in mortality results in higher life expectancy for blacks than whites of both sexes."* No crossover occurs in years free of all disability, since whites have either an equal or slightly longer life expectancy in this category; however, there is a crossover in expected life free of bed disability.
Between 1970 and 1980, life expectancy at birth increased more for blacks than for whites. For both whites and blacks most of the increase in life expectancy at birth was concentrated in years free of bed disability but suffering some activity limitation from a chronic condition. At age 65, black life expectancy increased less than that for whites over the 1970-80 decade. For both races the increase was concentrated in years free of bed disability but with a long-term activity-limiting condition. At age 85, women of both races experienced increases over the decade in expected years of institutionalization.
Health expectancy in the United States, Canada, and France A comparison of life expectancy, disability-free life expectancy, expected years with short-and long-term disability, and years institutionalized is shown for the United States, Canada, and France in Table 9 . The definition of disability in Canada is identical with the one used in Table 4 . Results for the United States and Canada are quite comparable. The question used to determine what is called permanent incapacity in the French survey differs slightly from the questions used to determine long-term disability in Canada and the United States, although it seems to address the same concept." While the results for France are not directly comparable, they are shown for illustrative purposes.
People in the United States have a slightly lower life expectancy at birth and at age 65 than those in France or Canada, although most ofthe differences are quite small. Expected years free of disability are also lowest in the United States at birth and at age 65, but for this measure the differences between the United States and the other countries are larger than for total life expectancy. As observed by Russell Wilkins and Owen Adams (1983) , Canadians appear to be healthier than Americans. At birth, Canadian men can expect 3.7 more healthy years than men in the United States. For women the difference is 2.4 years. The difference results from the fact that Americans suffer both more short-and long-term disability. Americans of both sexes can expect to suffer over one-half more year of short-term disability than Canadians over their lifespan. At birth, men in the United States can expect to suffer 2.5 more years of long-term disability than Canadian men. The difference for women is slightly over one year. At age 65 men in the United States have an expected 6.6 years of life free of disability. For Canadian men the expectation is 8.2 healthy years. Canadian women at the same age can expect almost ten healthy years, whereas women in the United States can expect nine years of disability-free life.
The French appear to be healthier than North Americans up to old age; however, the difference in the basic question determining disability prevents US from drawing any firm conclusions on this. At age 65, the difference between the United States and France in expectation of life free of disability is about 2.5 years for men and one year for women. At age 85, men in the United States can expect to live 0.6 year longer than their French counterparts; however, they cannot expect more healthy years than the French. Women at 85 in the United States can expect to live almost one year longer than French women; again they cannot expect a longer healthier life. Most of the additional life expectancy of American women is to be spent in an institution (expected years of institutionalization at age 85 differ by 0.6).
Wilkins and Adams estimated changes in life expectancy and disabilityfree life expectancy for Canada between 1951 and 1978. Limiting their definition of disability to long-term disability in order to produce comparable estimates for the two dates, they found that "although life expectancy rose by 4.5 years for males and 7.5 years for females, expected years of disability free life expectancy rose by only 1.3 and 1.4 years, respectively" (1983, p. 1077). These results indicate that the increase in years of long-term chronic disability observed in the United States is not an isolated phenomenon.
Summary and conclusions
We return to our original question, "Are Americans living longer healthy lives as well as longer lives?" The answer clearly depends on our definition of health. If the definition includes an ability to participate fully in the normal activities of everyday life, the answer is that Americans are not living longer healthy lives. Additions to life expectancy between 1970 and 1980 were concentrated in the disabled years-primarily years of long-term disability. On the other hand, if we limit our definition of ill health to days spent in bed, we conclude that, below age 85, most of the increase in life expectancy has been in nondisabled years, not years spent in bed. How do we choose between these two conclusions? Is there reason to regard one of the two definitions as more valid or more reliable?
The conclusion of increasing disabled years clearly results from a rise in the proportion of people who report themselves as having an activitylimiting condition. A number of researchers have questioned the validity of self-reported disability and have suggested reasons why reported ill health might increase in the absence of any change in actual health. Prominent among the suggestions is the growing availability and generosity of disability programs (Parsons, 1980) . If more people are reporting disability in order to take advantage of social programs, one might expect differences in the reported increases in disability by age and sex: greater increases should be reported in the working ages and among males.
The data in Table 1 have allowed us to examine the pattern of increase over time in disability by age and sex. When the three categories of activity limitation are summed, the increase in the prevalence of activity limitation is highest (in excess of 4 percent) in the age groups 55-74 for males and 60-69 for females. This does not represent a concentration in the working ages. The size of the increase over ten years in the prevalence of disability was greater for women than men in six of the nine working-age groups. Percentage changes in prevalence rates are greatest for children up to age 15, where for both sexes the increases are approximately 40 percent; lowest for adolescents and people in their 20s; somewhat higher from about age 30 to 70, where the percentage increases are about 15 for men and about 20 for women; after age 70 there is little change. These patterns by sex and age lead us to conclude that not all of the increase in expectation of disabled life between 1970 and 1980 can be explained by the provision of social programs. The pervasiveness of the increase across age and sex groups calls for a more comprehensive explanation.
We do not deny, however, that some of the change in reported disability is due to social programs. Since disability income is awarded only to those unable to work, response to this social program should fall into the category "unable to perform major activity." The evidence in Table 1 indicates a disproportionate increase in disability in this category for males. Absolute increases in inability to perform major activity are greater for males than for females in each of the nine working-age groups; percentage increases are also greater for males in seven of the nine age groups.'Â nother explanation for increasing self-reported disability across all age groups in the absence of any change in health is a greater awareness of ill health linked to expanding use of the medical care system (Colvez and Blanchet, 1981; Verbrugge, 1984 Verbrugge, , 1989 Newachek et al., 1984; Kovar, 1987) . Some people are saved from death by medical care; others find out that they are "sick" when they come into contact with the medical care system. Greater use of medical care can thus result in more people discovering that they have a disease. The provision of Medicare to the older population certainly resulted in increased use of the health care system by this age group over the period under study (Kovar, 1977) .
Improving diagnostic techniques for a number of chronic conditions could also result in more people discovering diseases at an earlier stage. Additionally, a higher level of sophistication in knowledge about health leads to reporting higher levels of disability. More knowledge about disease processes may lead to more diseases being reported. Children who were once thought to have "colds" may now be reported as having a chronic allergic condition. Older people who may once have attributed aches and pains to "old age" now report that they have arthritis.
All of the preceding reasons make it impossible to differentiate changes over time in reported activity limitation from changes in actual disability or ill health. What is clear is that more people are reporting themselves as disabled; they also report that they have adjusted their behavior to adapt to their condition by restricting their activities. In all probability, they have also increased their use of health care in order to monitor their disabling condition.
Some would consider bed disability and, thus, our second measure of disability to be a more reliable measure of serious health problems. A reported bed day should be a real bed day in both 1970 and 1980. However, changes in the ease with which one really takes to bed are subject to influences similar to those discussed above. Sick-leave policies may change over time; the proportion of the population eligible for hospitalization under a health care plan can change, as may recommended periods of hospitalization and recommended days of bed rest. In spite of these possible influences, examination of the data in Table 5 shows little change in expected noninstitutionalized bed days-an increase of 0.2 year over the lifespan. There was virtually no change over the age of 65.
Rates of institutionalization are probably more subject to change for reasons unrelated to health than are bed days outside of an institution. This is particularly important in interpreting the increase in expected years of institutionalization over the age of 85. The increased rate of institutionalization between 1970 and 1980 among this oldest group could have resulted from the trend toward increased independent living before institutionalization or from the improved living levels experienced by both the elderly and their children. It is well known that those with fewer family members to provide home care and more money to pay for alternative means of care are more likely to be institutionalized regardless of health status. It is also possible that some of the increased institutionalization in this age group can be accounted for by the aging of this population. Between 1970 and 1980 the proportion of those over 85 aged 90 and above increased from 28 to 32 percent (Rosenwaike, 1985) .
Clearly an increase in expected years of institutionalization has occurred among those above age 85, but we have reason to believe that at least some of this is due to age compositional changes and to the improved socioeconomic position of the extreme aged.
Our conclusion is that neither of these two measures of disability-a chronic activity-limiting condition or only bed disability-should be regarded as inherently more valid; the two definitions give us different information. Together they allow us to conclude that increases in life expectancy between 1970 and 1980 have been largely concentrated in years with a chronic disabling illness. However, while the number of years with a disabling illness has increased, the expected years spent outside an institution with disability so severe that one is confined to bed increased only slightly. In spite of the increases in long-term chronic disability, these findings allow us to discount the notion that advances in medical science are simply enabling us to spend increasing proportions of our lives as bed-ridden dependents.
As to the implication of these findings for health planners, consideration must be given to the possibility that future gains in life expectancy could be accompanied by increased demands on the health care system as more years of life are spent with a chronic disability. It is also possible that gains in life expectancy over age 85 may result in particularly heavy use of institutional services. Our findings demonstrate that in plarming for future health care needs, trends in disability as well as mortality should be considered.
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Appendix A Estimation of the institutionalized population: 1970 and 1980 Data from the 1970 and 1980 censuses of the US population are used to calculate or estimate the size and relative proportion of the population institutionalized for mental and physical disabilities at those two dates.
data
For 1970, data were drawn from the following tables.
- Table 50 . Single years of age by race and sex: US Bureau of the Census (1973a)
- Table 205 . Persons in group quarters by type of quarters, sex, race, and age: US Bureau of the Census (1973b) - Table 3 . Age of persons under custody in correctional institutions by type of control of institution, sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 4 . Age of patients in mental hospitals and residential treatment centers by type of control, sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 5 . Age of patients in tuberculosis hospitals by type of control of hospital and in chronic disease hospitals (except tuberculosis and mental) by sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 6 . Age of persons receiving care in homes for the aged and dependent by type of control of home, nursing care, sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 7 . Age of persons receiving care in homes and schools for the mentally handicapped by type of control of home or school, sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 8 . Age of persons receiving care in homes and schools for the physically handicapped by type of disability for which care provided, type of control, sex, race, and Spanish origin: US Bureau of the Census (1973c) - Table 9 . Age of persons receiving care in homes for dependent and neglected children by type of control of home and in homes for unwed mothers by sex, race, and Spanish origin: US Bureau of the Census (1973c)
Calculation of persons in institutions for mental and physical disabilities
The number of persons institutionalized for mental and physical disabilities by five-year age groups was calculated by adding the number of persons in:
1 all mental hospitals and residential treatment centers (Table 4) , 2 total tuberculosis hospitals (Table 5) , 3 chronic disease hospitals (except tuberculosis and mental) (Table 4) , 4 all homes for the aged (Table 6) , 5 all homes and schools for the mentally handicapped (Table 7) , and 6 all homes and schools for the physically handicapped (Table 8 ).
The number of persons in homes and schools for the mentally handicapped is not broken down by single-year or five-year age groups after age 64, so the fiveyear breakdowns of the 65-and-over population in homes and schools for the mentally handicapped is estimated on the basis of the distribution of persons in other institutions (Table 205 . Inmate of institution-other inmate) after subtracting persons in residential treatment centers, TB hospitals, chronic disease hospitals, and prisons and reformatories (Table 3 ). The number of persons aged 25 and over in homes and schools for the physically handicapped by five-year age groups is also estimated in this manner. In addition, for females, those in homes for unwed mothers are subtracted from the population in other institutions.
The number of persons in residential treatment centers is estimated by subtracting the number of persons in mental hospitals (Table 205 ) from the number in mental hospitals and residential treatment centers (Table 4) .
data
For 1980, data were drawn from the following tables.
- 1 all mental hospitals and residential treatment centers (Table 15) , 2 total tuberculosis hospitals (Table 16) , 3 chronic disease hospitals (except tuberculosis and mental) (Table 16) , 4 all homes for the aged (Table 266) , 5 all homes and schools for the mentally handicapped (Table 18) , and 6 all homes and schools for the physically handicapped (Table 19 ).
The number of persons in homes and schools for the mentally handicapped is not broken down by single-year or five-year age groups after age 64, so the fiveyear breakdowns of the 65-and-over population in homes and schools for the mentally handicapped is estimated on the basis ofthe distribution of persons in other institutions (Table 266 . Inmate of other institution) after subtracting persons in residential treatment centers, TB hospitals, and chronic disease hospitals. (In contrast to 1970, persons in correctional facilities are not included in other institutions.) The number of persons aged 25 and over in homes and schools for the physically handicapped by five-year age groups is also estimated in this manner. In addition, for females, those in homes for unwed mothers are subtracted from the population in other institutions.
DHHS and Census Bureau definitions
There appears to be a high degree of consistency between the Census Bureau definition of persons in institutions and the characteristics of institutionalized persons excluded from the National Health Interview Survey (NHIS).
In order to cover the entire population, our definition of the institutionalized population should include everyone excluded from the NHIS and exclude everyone included therein. It does not. Excluded from the NHIS are "inmates of correctional or penal institutions, mental institutions, homes for the aged or needy, rest homes or convalescent homes, homes or hospitals for the chronically ill or handicapped, regardless of how long they are expected to remain there; [and, persons who at the time of the interview are] living in nurses' homes, convents or monasteries, or other places in which residents may expect to reside for long periods of time" (US National Center for Health Statistics, 1972, pp. A2-3-A2-5) . We exclude from our definition of the, institutionalized population persons who are institutionalized for reasons other than physical or mental impairment; thus, we totally exclude from this analysis the population in correctional institutions, homes for the needy, and those living in nurses' homes, convents, or monasteries.
We do not think this omission introduces any serious bias into our estimates; however, we did examine the effect of including persons over age 64 in one segment of the noninstitutionalized population in group quarters into our definition of the institutionalized population. In this calculation, persons aged 65 and over residing in general hospitals, nurses' dormitories, or institutional staff quarters (Table 54) were included in a second computation of the institutionalized population. It is unlikely that the large number of persons past retirement age in these group quarters were actually staff members. A more plausible explanation for the relatively large numbers of older persons in these group quarters is that they represent persons under short-term hospital care who have no usual place of residence elsewhere. With no usual place of residence elsewhere, it is unlikely that they were included in the Health Interview Survey Sample.
Since the number of persons aged 65 and over in these group quarters is not available in 1970 by five-year age groups, the 1970 65-and-over total was distributed on the basis of the five-year breakdowns of persons in general hospitals, nurses' dormitories, or institutional staff quarters in 1980.
The inclusion of these persons in general hospitals, nurses' dormitories, and institutional staff quarters among the institutionalized population makes almost no difference in the calculated years of life expectancy free of disability or in the expected years of institutionalization. Because of these empirical results and because it is not clear that this group suffers from any disability, the group is excluded from the final estimates of the institutionalized population.
Appendix B Comparability of data over time
This appendix documents the procedures followed in order to ensure comparability over time in NHIS data used as the basis for morbidity measures.
An official report of the National Center for Health Statistics (NCHS) states that "there are three major periods in the history of the NHIS questionnaire: 1957-1968, 1969-1981, and 1982 and later. Within these periods there was some degree of continuity; across periods there were differences in design. . . . The 1969-81 period was not considered a period of experimentation, the philosophy at that time was to restrict changes" (US DHHS, 1985a, p. 17) . We accept the evaluation of NCHS staff on comparability and do not attempt to use data collected before 1969 or after 1981. In addition, we recognize that there are years within this period that would not provide comparable data. For instance, the addition of a supplement on disability in 1977 resulted in a decrease of reported activity limitation (Wilson and Drury, 1981, 1984) .
While on the whole there was continuity over the periods 1969-1971 and 1979-1981 , some changes in procedures and questionnaires occurred over these intervals that could affect the use of the data to examine change over time. The following will describe adjustments to the basic data for the measure of disability days and comparability tests of the measure of limitation of activity.
Disability days
Adjustments were made in the days of disability at the individual level in order to eliminate inconsistencies over time in the data processing of reported days of disability and to adjust for changes in the number of questions that could result in a reported condition causing disability days.
Two procedures were applied to make comparable indicators of restricted activity days for each individual in the sample for each year. The first procedure was the application of consistent rules for reconciling discrepancies between the total number of days reported in the person file and the corresponding days of disability reported in individual condition files. The rules for reconciling differences were as follows (US DHHS, 1985b, p. 193) .
1 If any condition had a greater number of restricted-activity days than was calculated for that person's total number of restricted-activity days, the person's restricted activity, bed, and work-loss or school-loss days were replaced with the number of days from the condition record listing the largest number of restricted-activity days.
2 If a person who initially reported one or more days of disability had no condition records with days, the person's days were changed to zero. 3 If the sum of restricted-activity days from all condition records for a person was less than the person's restricted-activity days, the person's restrictedactivity days were changed to agree with the summed number of days.
These rules were already applied to the 1980 and 1981 data before the release of the public-use tapes. In order to apply these rules for 1969, 1970, 1971, and 1979 , the person record for each individual in the file for each year was linked to the person's condition records (up to 15 for each person). The NCHS rules were then applied so that person and condition record disability days were consistent and the second procedure (see below) could be carried out with data that had been processed in a uniform manner.
The second procedure was an adjustment for changes over time in the number and content of questions eliciting days of disability on condition records. It was necessary to do this because the procedure outlined above used information from the condition files to make adjustments to reported restricted-activity days. While the basic question on disability days in the last two weeks (responses to which are reported in the person file) did not change over the six years, other questions contained in the interview that could elicit reports of disability days in the condition files did change. Because the questions eliciting condition reports (each containing disability days due to specific conditions) differed over the six years, when these condition reports were used to adjust discrepancies between the condition and person files, some noncomparability over time may have been introduced.
In each of the six years of interest, days of disability were reported on condition records from responses to questions on restricted activity in the past two weeks and on the main cause of activity limitation. In addition, there were other questions that could elicit reports of days of restricted activity, but the number and content of these questions varied over the years.
For the second procedure, comparisons were made between restricted-activity days reported in the person file (adjusted as described above) and the sum of restricted activity days in the condition file elicited only from tbe two questions that were asked consistendy over tbe six years. If the sum of the restricted-activity days from conditions reported from these two questions was either equal to or greater tban* tbe value of person file restricted-activity days, no cbange was made in the person file. If tbe sum of days from the appropriate conditions was less than tbat in the person file, tbe sum from tbe condition file replaced tbe value in tbe person file. The procedures described above were used to standardize botb types of days of disabilityrestricted-activity days and bed days.
Wbile inconsistency in editing procedures and in question content bas tbe potential for altering tbe rates of disability based on restricted-activity days and bed days, in fact the corrections make little difference to the results. Disability-free life expectancy at the two dates computed using tbe corrected and uncorrected individual values is shown in Table B-1. Tbe cbange in disability-free life expectancy over tbe ten years is usually greater by a tenth of a year (for nine of the 12 comparisons) using the corrected report on restricted-activity days. The corrected version is tbe one used in tbis article.
Limitation of activity
In order to determine limitation of activity in the National Healtb Interview Survey, a question was addressed to all adults about their usual activity. The population over age 17 was then divided into tbose working, going to school, keeping bouse, retired, and otber. Next, questions were asked about limitations in major activity due to bealth. For persons 17 and over who are in the retired or otber category, questions were asked about limitation in working. Scbool-age cbildren were asked about limitation in school activity, wbile cbildren below age six were asked about play activities.
Tbe question on activity limitation bas remained uncbanged from 1969 tbrougb 1981. Tbere bad been "major cbanges in tbe wording, format, and arrangements of tbese questions in an 18 montb period preceding December, 1968 " (US DHEW, 1975b , and additional major cbanges were instituted witb tbe 1982 survey. Beginning in 1982, "limitation of activity" data are not collected using tbe same question across the entire age range. For tbe older population "limitation of activity" is now an inability to perform certain personal-care functions. Tbis revised definition of activity limitation is more in keeping with tbe current emphasis on measuring health among the older population according to one's ability to perform a given set of functions needed to maintain an independent life.
Minor changes in the questionnaire response categories were instituted between 1969 and 1970. In 1969 respondents were divided into tbe following usual activity categories: bousewife, school cbildren, workers, retirees, and otbers. In 1970 tbere were two categories of retirees: tbose retired because of tbeir bealtb and otber retirees. In addition, the NCHS report states tbat after the 1967 and 1968 changes, "the interviewing problems and data-processing difficulties were not completely resolved until 1970 wben a satisfactory series of questions was obtained" (US DHEW, 1975b, p. 21) . For tbese two reasons, it seemed appropriate to test tbe effect on our results of excluding data from the year 1969. Tbe percent of the population limited in activity for five-year age groups above age 59 is sbown in Table B -2. The first column is based on data from tbree years (1969-70-71 ) and tbe second column on two years . Tbe differences are small. In addition, tbe direction is not consistent; about balf tbe time the three-year percentage is bigber; for the other balf the two-year percentage is bigber.
Life expectancy free of disability using tbe two rates for tbe entire age range constructed as described above is sbown in Table B -3. Again, there are almost no differences. Therefore, we conclude tbat tbe data on limitation of activity are essentially consistent across tbe years 1969, 1970, 1971, 1979, 1980, and 1981 , and we use the six years in our calculations. 
Other issues relevant to comparability
One final note on the NHIS data. Some household members are unable to respond personally to the survey questions. These members are either too young, absent, or physically or mentally incapable of responding. Because proxy respondents may not report the same amount of physical limitation as the designated respondents, it is possible that changes in the percentage of respondents reporting by proxy could affect comparability over time. This is not judged to be a problem, but the possibility of some effect exists. In addition, some designated respondents are never reached. This nonresponse is directly related to the weighting scheme used to produce a national sample. If nonresponse is associated with disability, then the normal weighting schemes that are used may affect the estimates of disability, and changes in the proportion of nonrespondents may affect comparability over time.
